Chromatin remodeling for the transcription of type 2C protein phosphatase genes in response to salt stress.
Type 2C protein phosphatases (PP2Cs) counteract protein kinases, thereby inhibiting the abscisic acid (ABA)-mediated response to abiotic stress in Arabidopsis thaliana. In the absence of stress, the promoters of PP2C genes (e.g., ABI1, ABI2, and HAI1) are negatively regulated by repressors that suppress gene transcription in a signal-independent manner. Quantitative reverse transcription PCR (RT-qPCR) and chromatin immunoprecipitation (ChIP) assays revealed that the levels of PP2C gene transcripts and RNA polymerase II (RNAPII) that stalled at the transcription start sites (TSS) of PP2C gene loci were increased under salt stress. The salt-induced increases in RNA polymerase-mediated transcription were reduced in 35S:AtMYB44 plants, confirming that AtMYB44 acts as a repressor of PP2C gene transcription. ChIP assays revealed that AtMYB44 repressors are released and nucleosomes are evicted from the promoter regions in response to salt stress. Under these conditions, histone H3 acetylation (H3ac) and methylation (H3K4me3) around the TSS regions significantly increased. The salt-induced increases in PP2C gene transcription were reduced in abf3 plants, indicating that ABF3 activates PP2C gene transcription. Overall, our data indicate that salt stress converts PP2C gene chromatin from a repressor-associated suppression status to an activator-mediated transcription status. In addition, we observed that the Arabidopsis mutant brm-3, which is moderately defective in SWI2/SNF2 chromatin remodeling ATPase BRAHMA (BRM) activity, produced more PP2C gene transcripts under salt stress conditions, indicating that BRM ATPase contributes to the repression of PP2C gene transcription.